I. INTRODUCTION
The density distribution of a weakly ionized plasma diffusing along and across a magnetic field from a source along the axis of a conducting cylinder with conducting end plates can be written 
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Expression (2) applies i£ the flow to the end walls is ambipolar, wher~as expression (3) applies i£ the electron flow to the end walls is negligible.,
I£ the radius of the cylinder is large compared with q, then for q ~ r < R, -1/2 -r/q rrz n = n 0 r e cos L
By inserting values of q obtained from either (2) or (3}, the radial part of equation (4) has been compared with experimental density measurements and fair agreement has been observed for intermediate values of radius, pro-
. vided that certain assumptions are made about parameters that are not accu":" -rately known.. For example, the particle mean free paths are not well known nor We know of only one other att~mpt to measure the density variations parallel to the axis for roughly similar conditions. Although it was not 'i '• possible to make 'measurements close to the end plates in that case, the· ion density appeared to be independent of z.
II. THE EXPERIMENT
The experimental arrangement is shown in fig. 1 . The hollow-cathode discharge, typically 10 to 40 A and 3 mm in diameter, was at the axis of a 30-cm long, 20-cm diameter conducting cylinder with conducting end plates.
Each end plate had a hole at the axis 2 em in diameter through which the arc -core passed; the cathode and anode each were normally 5 em outside of the cylindrical equipotential chamber. An axial magnetic field of up to 4700 G could be applied. Langmuir probes were introduced radially at the median plane, and the axial density variation at various radii could be determined with an "L-shaped" probe which moved parallel to the axis, at the wall, and was ; ,.
III. RESULTS
· Examples of the probe results obtained with argon.at p = 2 X 10-3 Torr, B = 700 G, and I= 10 A are given in figs. 4 and 5. Figure 4 gives probe measurements of the radial variations of electron temperature, ion density, and floating potential. Figure 5 shows the axial density variation at_ two .radii. · ·
The electron temperature and floating potential were found to be independent . When the Sr was introduced through the hollow cathode, the Sr dens1ty in the diffusion chamber decreased very rapidly as the tip of the hollow cathode was moved away from the hole in the end plate, indicating that the ions have fairly large radial velocity components when they emerge from the cathode. A/B =-1.21 X 10-2 in eq. {l ). .. 
